The genus Chlamydia consists of three species: Chlamydia psittaci, Chlamydia trachomatis, and Chlamydia pneumoniae. Recently, a fourth species, Chlamydia pecorum, has been proposed (4). C. trachomatis is primarily a human pathogen and contains three biovars and 15 serovars. C. pneumoniae is also a human pathogen. It consists of one serovar (TWAR strain). C. psittaci strains have been isolated from a wide range of avian and mammalian hosts. This agent can also infect humans. Serotyping of mammalian C. psittaci isolates has been reported previously (3, 5, 7, 9, (11) (12) (13) . Serotyping of avian isolates was carried out only recently (1, 5, 6, 15) . Andersen (1) classified 34 American isolates and 1 European isolate of C. psittaci from birds into four distinct serovars using a panel of serovar-specific monoclonal antibodies (MAbs) in a microimmunofluorescence test. A fifth avian serovar has recently been discovered (2a). In the studies described here, European avian isolates were serotyped in order to obtain more information about the prevalence of the serovars in Europe and about the host distribution of avian C. psittaci serovars.
The genus Chlamydia consists of three species: Chlamydia psittaci, Chlamydia trachomatis, and Chlamydia pneumoniae. Recently, a fourth species, Chlamydia pecorum, has been proposed (4) . C. trachomatis is primarily a human pathogen and contains three biovars and 15 serovars. C. pneumoniae is also a human pathogen. It consists of one serovar (TWAR strain). C. psittaci strains have been isolated from a wide range of avian and mammalian hosts. This agent can also infect humans. Serotyping of mammalian C. psittaci isolates has been reported previously (3, 5, 7, 9, (11) (12) (13) . Serotyping of avian isolates was carried out only recently (1, 5, 6, 15) . Andersen (1) classified 34 American isolates and 1 European isolate of C. psittaci from birds into four distinct serovars using a panel of serovar-specific monoclonal antibodies (MAbs) in a microimmunofluorescence test. A fifth avian serovar has recently been discovered (2a) . In the studies described here, European avian isolates were serotyped in order to obtain more information about the prevalence of the serovars in Europe and about the host distribution of avian C. psittaci serovars.
MATERIALS AND METHODS
Isolates and cell cultures. In a period of 5 months, 264 dead birds, which died following disease, and 120 live birds were examined for the presence of chlamydiae. Forty-five isolates of C. psittaci were obtained from the various avian species examined (see Table 2 ). Isolates from Belgium (n = 41), The Netherlands (n = 1), and Germany (n = 3) were used in the study. The isolates were either grown directly in Buffalo Serovar-specific MAbs. The five serovar-specific MAbs and the one genus-specific MAb used in the present study were those produced as described previously (1, 2b) . The genus-specific MAb was designated NJ-1/D3. The five serovar-specific MAbs were designated VS-1 (serovar A specific; psittacine group), CP3 (serovar B specific; pigeon I group), GR-9 (serovar C specific; duck group), NJ-1 (serovar D specific; turkey group), and MP (serovar E specific; pigeon II group).
Microimmunofluorescence test. Ten milliliters of the stored cell culture suspension was centrifuged (45,000 x g, 45 min). The pellet was suspended in 1 ml of phosphate-buffered saline (PBS; pH 7.3). One hundred microliters of the antigen suspension was mixed with 33.3 ,ul of a 20% yolk sac preparation in PBS in order to obtain an improved adhesion of the antigen on the glass slides and blocking of nonspecific binding sites. Antigen dots (2.5 ,ul) were placed on seven wells (diameter, 6 mm) of a Nutacon glass slide (Nutacon, Schiphol, The Netherlands) and were allowed to air dry for 30 min. Thereafter, the glass slides were fixed in acetone (-20°C, 10 min). Ten microliters of PBS, a genus-specific MAb, and the five serovar-specific MAbs were delivered to wells 1 to 7, respectively. The absence of nonspecific binding of the MAbs was demonstrated by using harvests from a noninfected cell culture in the microimmunofluorescence test. No immunofluorescence was observed in the controls. All MAbs were used at a dilution of 1/100 (PBS, pH 7.3). If a reaction with two different serovar-specific MAbs occurred, the isolates were cloned as described below. The glass slides were incubated in a moist chamber at 37°C for 30 min. Thereafter, they were rinsed in four changes of PBS and then four changes of distilled water and were air dried.
Subsequently, 10 (2) , and thus, they should be labeled as a separate group. Numbers greater than those that PerezMartinez and Storz (11) used could be given to additional mammalian serovars, which may be found in the future. Also, in the trachomatis group we do have the precedent that the trachoma agents have been given letters, and the lymphogranuloma venereum agents are numbered.
The use of the serotyping system presented here can lead to a better understanding of the epidemiology of Chlamydia infections in birds. Serotyping of avian C. psittaci strains can be useful not only for the study of the geographical distributions of the serotypes but also for the study of the distributions of serovars in avian, mammalian, or human hosts. The use of a panel of serovar-specific MAbs in diagnostic tests can both demonstrate the presence of chlamydia and determine the serovar of the strain involved. This can be important, since serovar-specific epitopes have been correlated with the pathogenicities of Chlamydia strains (14) .
